A new generalization of the trapezoid formula for n-time differentiable mappings and applications in Numerical Analysis are given.
Introduction
In the recent paper [1] , P. Cerone, S.S. Dragomir and J. Roumeliotis proved the following generalization of the trapezoid rule. In the same paper, the authors pointed out the following inequality which b provides an approximation formula for the integral J f(t) dt whose error can a be estimated in terms of the sup-norm of f( n \t). If, in the above corollary, we consider n = 1, then we get the known inequality [2] b (1.4) S mdt .M±m (i . a)
For n = 2, we obtain (1. For other recent results concerning the trapezoid formula, see the book [9] and the recent papers [l]- [8] and [10] - [11] , where further references are given.
The main aim of this paper is to point out a generalization of the trapezoid rule and inequality in a different way. Applications in Numerical Analysis for quadrature formulae will also be provided. A perturbed trapezoidal type rule is presented in Section 4 in which a number of premature results are given that provide tighter bounds than the traditional Griiss, Chebychev and Lupa § inequalities.
Integral identities
We start with the following result:
Proof. The proof is by mathematical induction.
For n = 1, we have to prove that b b
which is straightforward as it may be seen by the integration by parts formula applied for the integral
Assume that (2.1) holds for "n" and let us prove it for "n + 1". That is, we wish to show that
For this purpose, we apply formula (2.2) for the mapping g(t) := (x -t) n f( n \t), which is absolutely continuous on [a, 6] , and then, we can write
From (24) we can get
Now, using the induction hypothesis, we have 
and the identity (see also 
which is the "trapezoid rule".
b)
For n = 2, we get the identity:
we choose x -b, then we obtain the "perturbed left rectangle rule"
which can also be obtained by using Taylor's formula with the integral remainder.
ii) If in (2.11) we choose x = a, we can write the "perturbed right rectangle rule"
iii) Finally, forx = we capture the "perturbed trapezoid rule"
Integral inequalities
Using the integral representation of Theorem 1, we can prove the following inequality
Proof. Using the representation (2.1) and the properties of the modulus, we have
n+l n! L n + l and the first inequality in (3.1) is proved.
Using Holder's integral inequality, we also have
nq + l which proves the second inequality in (3.1).
Finally, let us observe that
and the theorem is completely proved.
•
The following corollary is useful in practice. 
and (see also 2 iff e ¿00(0,6];
Ul/'lli(6-o). -2 in (3.1) , we get the inequality b) the "perturbed right rectangle" inequality 
A perturbed version
A premature Griiss inequality is embodied in the following lemma (see papers [12] or [14] for a proof). 
LEMMA 1. Let f,g be integrable functions defined on [a,b] and let d < g(t) < D. Then

\T(f,g)\<^--[T(f,f)}K
Using the above lemma, the following result may be stated. [a, 6] . Assume that there exist constants 7, T 6 R such that 7 < f( n \t) < r a.e on [a, £>] . Then, the following inequality holds [
THEOREM 4. Let f : [a, b] R be such that the derivative f ( -n~1 \ n > 1 is absolutely continuous on
\f(t)dt
We get further simplification of the above result by multiplying throughout Proof. Let /,g : [a,b] -»Rbe absolutely continuous and /',g' be bounded. Then Chebychev's inequality holds (see [13, p. 207 
In [14] Matic, Pecaric and Ujevic, using a premature Griiss type argument, proved that Summing over j from 0 to m -1 and using the generalized triangle inequality, we have
Xj Xj+i
Since sup < ||/^||oo> the first inequality is obvious. j=o Xj
and the last part of (5 .5) The last inequality we can get from (5.5) is that one for which we have (j = 5ii|z±I, Consequently, we can state the following corollary (see also [11] ): 
